Golgi studies on Purkinje cell development in the frog during spontaneous metamorphosis. I. General pattern of development.
The development of Purkinje cells was studied in the bullfrog from prometamorphic tadpoles to 10-week-old postmetamorphic froglets by the Golgi-Kopsch method. In this species, the rate of Purkinje cell development is unusually slow and proceeds in two waves. The first wave of development begins prior to the establishment of the external granular layer (EGL), and proceeds slowly for two to three months during the formation of the EGL; then accelerating as metamorphosis is being completed, the cells reach near-adult dimensions a month later. Even prior to the formation of the EGL these cells are already present in the stage of dendritic orientation and flattening which, however, varies from the norm. The second wave of Purkinje cell development begins during metamorphosis and proceeds at a more rapid pace until two months after metamorphosis, at which time they appear to have reached adult dimensions. In these cells the development of the apical dendrite does not always coincide with the stellate stage but may proceed directly to the stage of dendritic orientation and flattening which, in accordance with the norm, is towards the pia and in the sagittal plane. Many variations are present in the dendritic trees and orientation of the dendritic branches of Purkinje cells throughout their development. These variations are similar to those seen in mammals, however, since the frog cerebellum consists of a simple plate, they cannot be attributed to a Cartesian transformation of dendrites to accomodate the curvatures of a folial pattern. Similarly, since these morphological variations occur in the course of normal development they cannot be attributed to a reaction to, or recovery from, injury during development.